Salmonella enterica
are Gram negative zoonotic bacteria that cause disease in several hosts including humans, cattle, pigs and chickens. 1
Cattle are a reservoir of non-typhoidal S. enterica serovars (NTS), 2 which can survive and spread within the bovine lymphatic system. 3, 4 Peripheral lymph nodes of cattle are small and difficult to remove during large scale beef production, and can get incorporated into ground beef products. NTS serovars cause a range of disease in cattle and exert a significant burden on animal health and welfare. For example, S. Dublin causes systemic typhoid-like disease and can lead to abortions and S. Typhimurium causes acute self-limiting enteritis. Interestingly, chicken-specific S. Gallinarum is avirulent in cattle but can invade the bovine gut.
Consumption
There are currently no effective vaccines to control Salmonella in cattle. Existing vaccines confer limited serotype-specific protection.
The aim of this research was to study Salmonella pathogenesis in cattle, a naturally affected host species, to better understand the host and bacterial factors involved in pathogenesis and protection and ultimately inform the design of new vaccines and other intervention strategies for cattle and limit zoonoses.
Most of our knowledge about host-pathogen interactions comes from the mouse typhoid model of salmonellosis.
Salmonella Dublin SD3246 was transformed with pFPV25.1 6 to make the bacteria GFP + . GFP + S. Dublin were easily identified by flow cytometry and the plasmid was stably maintained within SD3246, even in the absence of ampicillin for selection.
Calves were challenged orally with GFP + S. Dublin to mimic the natural route of infection.
Calves infected with GFP + S. Dublin showed clinical signs postinfection, such as pyrexia, as expected in calves challenged with wild-type S. Dublin.
GFP + S. Dublin Distal ileum
Host-pathogen interactions were studied in the distal ileum and mesenteric lymph nodes (LN). What are the consequences of infection for infected bovine cells? S. Dublin-infected cells (GFP + ) in the distal ileal mucosa and in mesenteric lymph nodes expressed higher levels of MHCII compared to uninfected cells (GFP -) in the same tissues as well as cells from cognate tissues of uninfected calves.
They also expressed higher levels of majority of the other cell-surface markers. S. Dublin were predominantly extracellular in both the distal ileal mucosa as well as in mesenteric lymph nodes.
